We present results from two XMM-Newton observations of the bright classical Seyfert 2 galaxy NGC 7582 taken four years apart (2001 May and 2005 April). We present the analysis of the high-resolution (0.3-1 keV) RGS and low-resolution (0.3-10 keV) EPIC spectroscopic data. A comparison with a 1998 BeppoSAX observation suggests that XMM-Newton caught the source in a "reflection-dominated" phase, measuring the lowest continuum flux level ever (F2−10 = 2.3 × 10 −12 erg cm −2 s −1 ) in 2005. NGC 7582 therefore experienced a dramatic spectral transition most likely due to the partial switching-off of the nuclear activity. The XMM-Newton spectrum of the continuum emission is very complex. It can be well described by a model consisting of a combination of a heavily absorbed (NH ∼ 10 24 cm −2 ) power law and a pure reflection component both obscured by a column density of ∼ 4 × 10 22 cm −2 . Notably, we detect a significant increase by a factor of ∼ 2 in the column density of the inner, thicker absorber covering the primary X-ray source between 2001 and 2005. The 2005 XMM-Newton spectra show the strongest Fe Kα emission line ever measured in this source. This is consistent with the line delayed time response to the decrease of the nuclear activity. Our analysis also reveals that the soft X-ray spectrum is dominated by emission lines from highly ionized metals. The detection of a narrow OVIII radiative recombination continuum suggests an origin in a photoionized plasma.
Introduction
In Type 2 Seyfert galaxies the otherwise overwhelming primary continuum emission from the active nucleus is attenuated by the presence of an obscuring screen (the putative dusty torus of the unified model, e.g. Antonucci 1993 ). This favorable condition enables us to investigate in detail the geometrical and physical properties of the emitting/absorbing gas in the nuclear environment. X-ray observations of obscured sources permit to efficiently map the inner kpc-scale region around the accreting black hole (BH) and understand the physical processes at work in AGN. Recent XMM-Newton and Chandra results have provided unprecedented insights into the structure and dynamics of the reprocessing materials (see e.g. Risaliti et al. 2005; Iwasawa et al. 2003; and references therein) and the starburst contribution to the total X-ray emission (e.g. Jimenez-Bailón et al. 2003) .
In this paper we present the analysis of two XMMNewton observations of NGC 7582. This source is a highly inclined (i ∼ 65
• ) barred spiral galaxy at z = 0.0053 (1 arcsec ∼ 110 pc in the source rest-frame). Optical observations reveal a complex morphology, with a kpc-scale disk of H II regions and a prominent dust lane, parallel to the major axis of the galaxy, running across the nuclear region at a distance of some hundreds parsecs (Regan & Mulchaey 1999; Prieto et al. 2002; Wold & Galliano 2006) . The optical specSend offprint requests to: piconcelli@oa-roma.inaf.it trum is a superposition of a Seyfert 2 nucleus and a starburst (Cid Fernandes et al. 1998 , Sosa-Brito et al. 2001 ). NGC 7582 also shows a sharp-edged [O III] outflow cone (Storchi-Bergmann & Bonatto 1991) having its vertex centered in the (supposedly) hidden nucleus of the host galaxy. All these pieces of evidence suggest that NGC 7582 has a hidden active nucleus lying in a dusty environment and surrounded by circumnuclear starburst.
X-ray observations of NGC 7582 have given further support to this scenario. Thank to its brightness (Piccinotti et al. 1982) this AGN has been targeted by most of the X-ray telescopes: Einstein (Maccacaro & Perola 1981) , EXOSAT (Turner & Pounds 1989) , Ginga (Warwick et al. 1993) , ASCA (Schachter et al. 1998 , Xue et al. 1998 , BeppoSAX (Turner et al. 2000, T00 hereafter) , and Chandra (Bianchi et al. 2007, B07 hereafter) . All these studies reported a flat X-ray spectrum dominated by heavy obscuration. The first detailed description of the complex absorber in NGC 7582 was given in T00. Exploiting the unique BeppoSAX broad bandpass, these authors reported the detection of two absorbing systems: one fully-covering Compton-thin (N H ∼ 1.4 × 10 23 cm −2 ) screen plus a Compton-thick (N H ∼ 1.6 × 10 24 cm −2 ) absorber covering ∼60% of the X-ray source. Previous X-ray observations of NGC 7582 also revealed rapid short-term (with a factor of ∼2 variations on time scale as short as 5.5 hours) as well as complex long-term variability of the hard X-ray flux (e.g. Risaliti et al. 2002) .
XMM-Newton observed this source in 2001 for 23 ks and, again, in 2005 for 100 ks. A partial analysis of the first observation, limited to the hard portion (i.e. > 2 keV) of the low-resolution EPIC spectrum, can be found in Dewangan & Griffiths (2005) .
The analysis of the second XMM-Newton observation, presented in this paper for the first time, has provided the highest quality X-ray spectrum of NGC 7582 ever obtained. We also re-analyzed the 2001 dataset extending the Dewangan & Griffiths (2005) spectroscopic analysis to the soft X-rays range. For both observations we performed the analysis of the high-resolution (0.3-1 keV) RGS and lowresolution (0.3-10 keV) EPIC spectroscopic data. (Struder et al. 2001) and MOS (Turner et al. 2001 ) cameras operating in full-frame mode.
XMM-Newton observations
Data were reduced with SAS 6.5 (Gabriel et al. 2003 ) using standard procedures. X-ray events corresponding to patterns 0-12(0-4) for the MOS(PN) cameras were selected. The event lists were filtered to ignore periods of high background flaring according to the method presented in Piconcelli et al. (2004) The source photons were extracted from a circular region with a radius of 40 arcsec (32 arcsec in the case of the 2001 observation), while the background counts were estimated from a source-free similar region on the same chip. Appropriate response and ancillary files for all the EPIC cameras were created using RMFGEN and ARFGEN tasks in the SAS, respectively. As the difference between the MOS1 and the MOS2 response matrices is a few percent, we created a combined MOS spectrum and response matrix. The background-subtracted spectra for the PN and the combined MOS cameras were then simultaneously fitted. Events outside the 0.3-10 keV range were discarded in the PN spectrum while we restricted the analysis of the MOS data to the 0.5-10 keV range 1 . The RGS (den Herder et al. 2001 ) was operating in standard spectroscopic mode during the XMM-Newton observations. We have therefore reduced also the RGS data using the standard SAS meta-task rgsproc, and the most updated calibration files available at the moment the reduction was performed (October 2006) . The wavelength systematic uncertainty is 8 mÅ across the whole RGS sensitive bandpass. We refer the reader to for further details on the data reduction of the RGS dataset.
1 In the case of the lower statistics data from the 2001 observation, we ignored the MOS data below 1 keV due to the presence of cross-calibration uncertainties between the MOS cameras in the 0.3-1 keV band which could prevent an unbiased determination of the PN+MOS best-fit spectral model (Stuhlinger et al. 2006) 3. Temporal analysis of the 2005 observation X-ray light curves were extracted from the 2005 PN dataset in the soft (0.2-2 keV) and hard (2-15 keV) bands. The time bin size was set to be 5000 s for all light curves. Background light curves were extracted from source-free regions in the same CCD and with the same bin size.
The soft X-ray Count Rate (CR) did not vary during the exposure apart a small-amplitude ( < ∼ 20% of the average CR) rapid drop in the bin around t exp ∼ 85 ks. The hard band light curve did not present any evidence of largeamplitude variability.
The analysis of the hard X-ray variability of the 2001 data has been recently presented by Awaki et al. (2006) . They reported a smooth and nearly linear decrease ( < ∼ 30%) of the hard X-ray CR from the start up to the end of the observation, which is confirmed by our analysis. In addition, we have also extracted the soft X-ray band light curve for this observation. The 0.2-2 keV CR remained almost steady during the exposure with only a decrease of approximately 2σ from the average CR level in the final interval.
Spectral analysis
All spectra were analyzed with the XSPEC v11.2 package (Arnaud 1996) . All models discussed in this paper include absorption due to the line-of-sight Galactic column of N H = 1.47 × 10 20 cm −2 (Stark et al. 1992 ). The cosmology assumed has H 0 = 70 km s −1 Mpc −1 , Ω m = 0.3, and Ω Λ = 0.7 (Bennett et al. 2003) . The quoted errors on the model parameters correspond to a 90% confidence level for one interesting parameter (∆χ 2 = 2.71; Avni 1976).
The Hard X-ray Continuum
Given the spectral complexity of NGC 7582, we began our analysis by fitting the EPIC data in the 3-10 keV range. We initially assumed the "dual absorber" model used by T00 for the 3-100 keV BeppoSAX data consisting of a power law modified by two neutral absorbers, one of which (the thicker) only partially covers the primary X-ray source. We also included two narrow Gaussian lines in order to account for the iron Kα and Kβ emission features, which were both clearly visible in the spectrum. The energy of the Kβ line was fixed to 7.06 keV. In the case of the 2005 spectrum we also added in the model two narrow Gaussian lines at 6.67 and 7.55 keV to reproduce the FeXXV Kα and NiXXI Kα emission. Each line represents an improvement in the resulting fit statistics significant at 99.9% confidence level.
This parameterization (dual 3−10 hereafter) provided a very good fit to both XMM-Newton datasets with a final χ Table 1 ). The continuum slope and the column density of the fully-covering absorber did not differ between the two epochs. On the contrary, the 2005 spectrum shows a much stronger Fe Kα line with an EW ∼ 700 eV. We also found a significant change in the best-fit value of the column density of the partiallycovering absorbing screen with an increase of ∆(N p H )∼ 25 × 10 22 cm −2 , while the covering factor remained unchanged (C f = 90%)
We then adopted a model consisting of an absorbed power law plus an unabsorbed pure Compton reflection 
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a "fully-covering" absorber. b "partially-covering" absorber. c best-fit covering factor. d Measured for an absorption-corrected line against absorption-corrected continuum.
e An absorbed power-law model with Γ = 1.7 and NH = 1.5 × 10 22 cm −2 was assumed.
component from neutral matter (PEXRAV model in XSPEC, e.g. Magdziarz & Zdziarski 1995 , with the metal abundances fixed to the solar value, the inclination angle fixed to 65 deg) reflecting a power-law with the same photon index of the absorbed primary continuum. Such a model has been found to successfully reproduce the X-ray spectrum of most heavily-obscured Seyfert 2 galaxies observed by XMMNewton so far (e.g. Schurch, Roberts & Warwick 2002; Matt et al. 2004; Bianchi et al. 2005a ). Narrow Gaussian lines were included as in the dual 3−10 model. This model (indicated as refl 3−10 hereafter) gave an equally good description of the hard X-ray spectrum of NGC 7582 with an associated χ This fact is not surprising since both these spectral features are believed to be the result of reprocessing of the primary (obscured) X-ray emission in a distant material ( > ∼ 1 pc from the X-ray source).
Models dual 3−10 and refl 3−10 are statistically indistinguishable. However, they correspond to very different physical scenarios for the hard X-ray emission in NGC 7582, requiring either the presence of two different absorbers ("transmission scenario") or reflection/reprocessing from optically thick matter ("reflection-dominated scenario"), respectively. We extensively discuss both scenarios and their implications in the Sect. 5 and in Sect. 6.1.
The 0.3-10 keV spectrum
The extrapolation of the hard X-ray models (see Sect. 4.1) to energies lower than 3 keV shows the presence of a smooth continuum excess along with several narrow excess features. This excess has been observed in most of X-ray obscured Seyfert galaxies (Turner et al. 1997) and, thanks to Chandra and XMM-Newton high-resolution spectroscopy, it has been interpreted as a combination of reflected emission of the hidden nuclear continuum by a warm gas (and/or a tiny leaked fraction of the nuclear emission) with unresolved blends of emission lines, which originate from the same gas (e.g. Sako et al. 2000; Sambruna et al. 2001; Matt et al. 2004; Pounds & Vaughan 2006; Bianchi et al. 2005a; B07) .
The analysis of the RGS spectrum lends support to this interpretation, revealing for the first time that the soft Xray emission of NGC 7582 is clearly dominated by emission lines, as shown in Fig. 1 . This figure is generated by combining the 1st and 2nd order spectra of the two RGS cameras, and smoothing the combined spectra through a convolution with a 5-spectral channel wide triangular function. Errors are not shown in the fluxed spectrum of Fig. 1 , which is presented for illustration purposes only since the applied smoothing procedure can amplify any spurious features due to instrumental issues as, for instance, in the case of the two strong unidentified emission lines visible at 26.5 and 28.3Å that correspond to chip gaps in RGS2 CCD array (and are not associated with any relevant atomic transition). Table 2 reports the parameters of the lines detected by a combined forward-folding fit of the spectra of the two RGS cameras, employing the spectral fitting procedure outlined in . Their origin and the implications concerning the physical properties of the emitting gas are discussed in detail in Sect. 6.2.
For the above reasons, we added a power-law component to the refl 3−10 model to account for the continuum "soft excess" emission. The photon index was constrained to be that of the primary (absorbed) continuum but the normalization was left free to vary. For the reasons explained in the Sect. 6, model refl 3−10 turns out to be physically preferable to model dual 3−10 and we therefore used the former as baseline model for the broad band EPIC spectrum of NGC 7582. Apart from the strongest emission lines detected in the RGS spectrum in the range 0.3-1 keV, we also included in the fitting model eight narrow Gaussian lines, required at a significance level of >99%, to account for the strongest emission features observed in the ∼ 1-3 keV band, where the RGS detectors are less sensitive. Table 2 lists the best-fit parameters together with the likely identification for each of The values in parentheses in columns 2 to 5 indicate the minimum and the maximum limits of the 90% confidence interval for each parameter. ⋆ The wavelength of the forbidden f and the intercombination i lines were fixed to be at +0.5 and +0.2Å from the resonance line best-fit wavelength; † fixed value.
these lines as measured in the longest observation. Finally, no absorption line is required by the data. This extension of the model refl 3−10 to the broad band produced a χ 2 (ν) > ∼ 1.2 for both XMM-Newton datasets 2 , indicating that such a parametrization of the continuum spectral shape was not satisfactory. However, a very significant (≫99.9% confidence level) improvement was obtained by including in this fit an additional absorber obscuring both the primary emission and the Compton reflection. We derived column densities of N H = (3.9 best-fit parameters yielded by the application of this model (refl hereafter) are listed in Table 3 . Spectral residuals and unfolded spectral models are shown in Figs. 2 and 3 .
XMM-Newton versus BeppoSAX results:
evidence of a spectral transition
In Fig. 4a the 2001 3-10 keV PN spectrum and the 3-90 keV MECS+PDS spectra are plotted together and fitted by the best-fit model used by T00 for the continuum emission above 3 keV (which is similar to our dual 3−10 model). It is worth noting the decrease of the X-ray flux between the two epochs: XMM-Newton caught, in fact, the source in a extremely faint state with a 3-10(8-10) keV flux lower than a factor of ∼7(4) if compared with the BeppoSAX observation. NGC 7582 was even fainter during the second XMM-Newton observation performed four years later as shown in Fig. 4b . Among the previous studies of NGC 7582, the XMM-Newton continuum flux levels (e.g. The columns give the following information: (1) the observation date; (2) the power-law photon index; (3) the absorber column density of the absorber (10 22 cm −2 ); (4) the normalization of the absorbed power law (10 −4 photons/keV/cm 2 /s); (5) the normalization of the scattered power law (10 −4 photons/keV/cm 2 /s); (6) the intensity of the Fe Kα line (10 −6 photons/cm 2 /s); (7) the Fe Kα equivalent width (eV); (8) the flux (10 −13 erg cm −2 s −1 ); (9) the logarithmic value of luminosity (erg/s); (10) the reduced χ 2 and the number of degrees of freedom. a Absorber covering the reflected component and the primary continuum. b Absorber covering only the primary continuum.
c Measured with respect to the pure reflection component. d Value for the 0.5-2 keV band. e Value for the 2-10 keV band.
(F 2−10 ∼ 1.5 × 10 −11 erg cm −2 s −1 , Xue et al. 1998 ) and Ginga (F 2−10 ∼ 6 × 10 −12 erg cm −2 s −1 , Warwick et al. 1993 ) all observed the source in a brighter state.
Spectral variations are also evident between the BeppoSAX and XMM-Newton observations (see Table 1 and Fig. 4) . The XMM-Newton spectrum of NGC 7582 shows the typical features (i.e. a strong iron line emerging from a hard and curved continuum) of a source in a "reflection-dominated" phase. The detection of a prominent Fe Kα line (EW∼700 eV; see Table 1 ) coupled with the excellent fit to the data provided by the model refl 3−10 (e.g. Sect. 4.1) suggest that the X-ray emission detected by XMM-Newton can be considered as the echo of primary -i.e. nuclear -continuum during a prior phase of more intense nuclear activity. This change of appearance from a transmission-to reflection-dominated spectral state (or vice versa, e.g. Guainazzi et al. 2002) was reported by Matt, Guainazzi & Maiolino (2003) and Bianchi et al. (2005b) in a handful of Seyfert 2 galaxies. They argued that this temporal behavior can be due to switching-off (or following re-emergence) of the nuclear activity.
Discussion

A possible geometry for the nuclear region in NGC 7582
In this section we focus on the properties of the very complex X-ray spectrum above ∼3 keV with the aim of provid- Tables 2 and 3 for further details. ing a physically acceptable scenario for the nuclear emission of NGC 7582.
Both the refl 3−10 and the dual 3−10 model describe the data equally well (see Sect. 4.1). However, the comparison between the BeppoSAX and XMM-Newton X-ray spectra leads us to favor the former on the basis of physical considerations. In a pure transmission-dominated scenario with the 2005(2001) X-ray continuum attenuated by a column of N H ∼ 9(7) × 10 23 cm −2 there is no explanation for the presence of a strong Fe Kα line with an EW of ∼ 700 (330) eV (e.g. Matt 2002) . It is also worth noting that during the XMM-Newton exposures of NGC 7582 no rapid and large-scale variations in the hard band light curve occurred, at odds with previous ASCA and BeppoSAX observations which caught the source in a clear transmissiondominated phase. This suggests that the primary X-ray source has experienced a large-amplitude decline prior to the 2001 XMM-Newton observation unmasking the reflection component underlying the primary emission. Hereafter we therefore refer to the reflection-dominated spectral state model (i.e. refl) as the most physically acceptable description of the XMM-Newton broad band spectra of NGC 7582.
A similar apparent switching-off of the nucleus was observed in other Seyfert 2 galaxies (e.g. , G05 hereafter) and even in Type 1 AGN (Guainazzi et al. 1998) . The physical reason of this phenomenon is likely associated with variations in the accretion flow onto the BH (Uttley et al. 1999) or, at least in some cases, with dramatic changes in the properties (i.e. column density, covering factor) of the line-of-sight absorber (e.g. Risaliti et al. 2005; Elvis et al. 2004; Matt Guainazzi & Maiolino 2003) . It is worthwhile to notice that in NGC 7582 the AGN continuum has not completely disappeared as a significant component of transmitted (absorbed) nuclear emission is detected (e.g. Figs. 2, 3 and Table 3 ). 24 cm −2 ) absorber and is reflected via Compton scattering along our line of sight. These photons scattered in our direction will then pass through the large-scale thin absorber, which is located far away from the central X-ray source, and be absorbed by a column density of N H ∼ 4 × 10 22 cm −2 . This figure is not to scale.
Our best-fit model for both XMM-Newton observations requires the presence of two absorbers (e.g. Table 3 ): a screen with N H ≈ 4 × 10 22 cm −2 , which blocks both primary and reflected emission, and a medium with N H ≈ 5-10 × 10 23 cm −2 which obscures the nuclear source only. In the following we will refer to them as the thin and the thick absorber, respectively. The gas responsible for the reflection is most likely located at the far inner side of the molecular torus (i.e. the cylindrically-symmetric compact dusty absorber invoked in the simplest version of the AGN unified models, e.g. Krolik & Begelman 1988; Antonucci 1993 ; see also Jaffe et al. 2004) . Given the column density of the thick absorber, it is quite straightforward to associate it to the torus. This in turn implies that the thin absorber surrounds both the central engine and reflecting/reprocessing region and, therefore, should be located well beyond the pc-scale distance usually attributed to the torus. A sketch of the proposed absorption geometry in the circumnuclear region of NGC 7582 is shown in Fig. 5 .
This scenario is also supported by the discovery of an increase of a factor of ∼2.4 in the column density of the thick absorber between the two XMM-Newton observations (i.e. over an interval of about 4 years). Interestingly, similar large-amplitude variations of the absorbing column over the whole X-ray history of NGC 7582 were reported by Risaliti et al. (2002) . They measured a fast variation in the N H value by a factor of 1.2 in a time interval of six months. The N H change observed between the XMM-Newton observations is, however, one of the largest amplitude detected so far. As suggested by Risaliti et al. (2002) and Matt, Guainazzi & Maiolino (2003) , these variations cast serious doubts on the existence of a single homogeneous absorber (i.e. torus) as invoked in the simplest version of the unified models for AGN. They instead support a more complex scenario whereby the obscuring gas is largely inhomogeneous in space or time, with multiple absorbing components distributed in a range of distances from fractions of parsec up to several hundreds parsecs from the central supermassive BH.
Our results also corroborate the conclusions drawn by B07 on the basis of Chandra and HST images of NGC 7582. The extremely high value of the nuclear flux ratio between 1.6 and 0.6 µm measured for this Seyfert galaxy suggests, in fact, the presence of a second intervening absorber more external than the expected torus. This could be linked to a prominent dust lane and/or dusty compact regions associated with starburst formation (e.g. Sosa-Brito et al. This finding also agrees with the results presented by Guainazzi, Matt & Perola (2005) on the basis of a large sample of Seyfert 2 galaxies observed with Chandra or XMM-Newton and HST high-resolution optical coverage. They found that the presence of dust lane is correlated with values of the X-ray column density in the Comptonthin range. Even if the large-scale dust lanes seen in HST images do not seem to be directly responsible for the Xray obscuration, these authors suggested that a dusty inner host galaxy environment may favor the formation of clumps/filaments of X-ray Compton-thin absorbing matter with large covering fractions.
These results lend support to the model presented by Matt (2000) . He proposed a modification of the simplest version of the unification model for AGN whereby the line of sight of Compton-thick Seyfert 2 galaxies intercepts a compact distribution of dense matter (the torus) close ( < ∼ 1-10 pc) to the nucleus, while Compton-thin Seyfert galaxies are viewed through absorbing patches likely associated with the dust lane(s) extending on scales of hundreds of parsecs observed in all Seyfert galaxies (see Malkan et al. 1988; Maiolino & Rieke 1995) . As predicted by this model, in the case of NGC 7582 our line of sight intercepts both the torus and the "Compton-thin" regions which, therefore, coexist in this source.
The Fe Kα emission line
The EW values of the Fe Kα line at 6.4 keV derived from the XMM-Newton observations, i.e. EW
2001 ∼ 330 and EW 2005 ∼ 700 eV assuming a transmission-dominated scenario (see Table 1 ), are by far the largest measured in NGC 7582 so far. All previous X-ray observations reported a weaker feature with an EW < ∼ 150 eV. However, when calculated with respect to the reflection component, the 2001 value of the line EW of ∼600 eV (e.g. Table 3 ) appears to be relatively low if compared with the expected one, i.e ∼1 keV (Matt et al. 1996) , and usually observed in reflection-dominated sources (G05). Nonetheless, an iron K line with a EW∼600 eV has been recently detected in the mildly Compton-thick Seyfert galaxy Mrk 3 by Bianchi et al. (2005a) . They suggested to explain such an Fe Kα line intensity by the combination of iron under-abundance and a small inclination angle (i.e. ≪ 90 deg) between our line of sight and the symmetry axis of reflecting medium. This interpretation might hold also for NGC 7582.
However, it is also worth noting that nearly all the reflection-dominated sources observed to date are truly Compton-thick, i.e. obscured by a N H > ∼ σ −1 t ≈ 1.6 × 10 24 cm −2 , while the 2001 XMM-Newton spectrum of NGC 7582 turns out to be absorbed by a smaller column density (i.e. N H ∼ 5.5 × 10 23 cm −2 ). Furthermore, in most of the theoretical calculations the geometry of the reflector is assumed to be a parallel slab illuminated by an isotropic X-ray source and this assumption may be incorrect in the case of NGC 7582. In fact, as emerged from this paper, the properties of the nuclear region in this Seyfert galaxy seems to be peculiar, with a lot of (variable) components contributing to the complex observed spectrum.
The soft X-ray emission
The combination of EPIC+RGS data provides by far the best quality spectrum of the soft X-ray emission in NGC 7582 to date. Our spectral analysis of these data has revealed that this emission is dominated by a wealth of emission lines from different ions (Fig. 1) superimposed on a very faint (i.e. < ∼ 2% of the primary continuum) scattered continuum. Table 2 shows the most prominent emission lines detected both in the RGS and in the EPIC spectra. All the line widths are unresolved and most of them were identified with hydrogen-and helium-like lines of the most abundant metals, from carbon to sulfur. The strongest lines are associated to the OVII He-α and OVIII Ly-α transitions. An intense OVIII Ly-α is usually found in galaxies with powerful starburst activity (e.g. . However, B07 found no spatial correlation between the peaks of the OVIII emission and the optical star-forming regions in the high-resolution composite Chandra and HST image of NGC 7582. Furthermore, the detection of the narrow OVIII Radiative Recombination Continuum (RRC) can be interpreted as strong evidence for recombination in a low-temperature photoionized plasma. In fact, in a collisional plasma these features are broad and weak and, therefore, hardly discernible above the bremsstrahlung continuum (Liedahl 1999) . The presence of Fe L (i.e. FeXVII-XVIII) features can also provide further information on the nature of the line-emitting gas. The larger intensity of the 3d-2p lines with respect to the 3s-2p ones is at odds with the expectations for a recombinationdominated plasma, suggesting an important contribution from photoexcitation of bound-bound transitions by the continuum radiation field (Kallman et al. 1996; Sako et al. 2000) .
This discovery significantly improves our understanding of the nature of the "soft excess" emission in this Seyfert galaxy. In fact, previous ASCA and BeppoSAX observations did not provide firm conclusions on the origin of this spectral component. T00 invoked the presence of emission from a collisionally ionized gas (mekal model in XSPEC), accounting for 41% of the total 0.1-2 keV flux, plus a "leaking" unabsorbed fraction (∼ 0.4%) of the hard X-ray continuum power law. Xue et al. (1998) suggested a mixture of scattered and thermal emission without detecting any emission line due to the poor statistics of their ASCA data.
A detailed discussion on the soft X-ray emission morphology of NGC 7582 has been presented in B07 on the basis of high-resolution Chandra and HST images. According to B07, the hard X-ray Chandra image is dominated by the nuclear unresolved emission while the soft X-ray emission is extended over ∼ 20 arcsec. The large-scale dust lane visible in the optical image strongly affects the morphology of this soft X-ray emission. In particular, most of it arises on the west side of the nucleus where the dust lane is optically thinner and, remarkably, exhibits similarity with the [O III] radiation cone-shaped structure detected by StorchiBergmann & Bonatto (1991) .
BO6 also present evidence for two "hot spots" i.e. regions where emission from higher ionization stages of O and Ne is enhanced. These "hot-spots" appear to be unrelated with nuclear star-forming regions, and therefore suggest that the star-forming activity does not provide an important contribution to the ionization of the soft X-ray emitting gas. Such a conclusion can be also inferred by our analysis. The far infrared (FIR) luminosity of NGC 7582 is L F IR ∼ 9.6 × 10 43 erg s −1 (Taniguchi & Ohyama 1998) . Using the relationship between FIR and soft X-ray luminosity discovered by Ranalli et al. (2003) on a large sample of star-forming galaxies, we estimate a starburst contribution < ∼ 5% to the total soft X-ray luminosity in NGC 7582 (i.e. L 0.5−2 = 4.8 × 10 41 erg s −1 ).
Summary
We have presented the spectral analysis of the EPIC+RGS data from two XMM-Newton observations of the bright Seyfert 2 galaxy NGC 7582 (May 2001 and April 2005) . The main results from our analysis can be summarized as follows:
− The spectrum of the broadband continuum emission is very complex. It can be well described by a model consisting of a combination of a heavily absorbed (N H ∼ 12.9(5.5) × 10 23 cm −2 in the 2005(2001) spectrum) power law and a pure reflection component, both obscured by an additional absorber with column density of ∼ 4 × 10 22 cm −2 . We consider this model as the most physically plausible description for the XMM-Newton data on the basis of the following observational pieces of evidence. Firstly, the hard X-rays light curves do not show any rapid and/or large amplitude variation which are typically observed in "transmission-dominated" Seyfert 2 galaxies and, in particular, in all previous observations of NGC 7582. Noteworthy, the 2-10 keV flux level during both XMM-Newton observations (i.e. F −12 erg cm −2 s −1 ) are by far the lowest values measured for this source to date. Secondly, comparing the XMM-Newton spectra with that obtained from a 1998 BeppoSAX observation (see Fig. 4 ), it appears evident that NGC 7582 experienced a dramatic spectral transition. The most prominent spectral feature above 3 keV is the strong narrow Fe Kα line at 6.4 keV (EW 2005 ∼ 700 eV). All these pieces of evidence lend support to a scenario according to which XMM-Newton caught the source in a Compton reflection-dominated phase with a very faint level of the (absorbed) primary continuum and a strong reflection component.
− Our best-fit model requires the presence of two absorbers, with the thinner (i.e. N H ∼ 4 × 10 22 cm −2 ) one obscuring both primary and reflected emission. This finding further strengthens the conclusions reported by Guainazzi, Matt & Perola (2005) and Matt, Guainazzi & Maiolino (2003) about a distribution of the X-ray absorbing gas much more complex than that usually assumed in the most popular Unified models for AGN. In particular, the X-ray spectrum of NGC 7582 confirms the presence of a multiplicity of absorbing regions coexisting in the same source. We have detected an unprecedented increase in the column density of the inner, thicker absorber of ∆N H ∼ 7.4 × 10 23 cm −2 between 2001 and 2005, while, on the contrary, the N H of the second absorber remained unchanged. This huge variation suggests strong clumpiness and inhomogeneity of the absorbing matter along the line of sight. A likely explanation for the observed spectral variability is the drift of clouds located very near the central source as proposed by Risaliti et al. (2005) and Lamer et al. (2003) to account for similar changes in the obscuring column density of NGC 1365 and NGC 3227, respectively.
Future observations above 10 keV of NGC 7582 will be crucial to shed light on the properties of the X-ray continuum emission as well as the geometry and variability pattern of the obscuring gas in the nuclear environment of this peculiar Seyfert 2 galaxy.
− The analysis of the high resolution RGS spectrum has revealed that soft X-ray excess in this obscured AGN is dominated by a wealth of emission lines with a very low level of scattered/leaked continuum. According to the recent Chandra results presented by B07, this emission is extended on a hundreds-pc scale and, remarkably, its shape and location are very similar to the optical [OIII] ionization cone observed by Storchi-Bergmann & Bonatto (1991) . The most prominent emission lines originate from H-and Helike ions of O, C and Ne as well as by L-shell transitions of FeXVII. The detection of a narrow OVIII RRC strongly suggests that most of the soft X-ray emission arises in a photoionized plasma. These findings are in agreement with the few high-resolution soft X-ray spectroscopic measurements published to date (e.g. Sambruna et al. 2001; Young et al. 2001; Kinkhabwala et al. 2002; .
